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K Basis of The report 

1 . Whn regard to the elements of me international application (Replscement sheets which h^ve bgcn furnished to 
the receiving OKcb in roBponee to an invitation under Article 14 am referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rides 70. is and 70. 1 7)): 

Description, Pages 

1-28 as originally filed 

Claims, Numbers 

1 '57 filed with telefax on 1 5.07.2004 

2. With regard to the languagoi all the element9 marked above were available or furnished to this Authority In The 
language In which the fnternational application was filed, unless otherwise indicated under this item. 

These elements were available or Turnished to this Authority in the following language: , which ie: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 4e.9(b)). 

□ the language of a tnanslation furnished for the pun^oses of International preliminary examination (under 
Rule 55,2 and/br 55.3). 

3. With regard to any nucleotide endAar amino acid sequence disclosed in the intemational application» the 
International preliminary examination was earned out on the basis of the sequence listing; 

□ contained in the Intemational application In written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to thie Authority in written fomn. 

□ fumished subsequently to this Authority In computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been fumished. 

□ The statement that the irrformation recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description^ pages; 

□ the Claims. Nos*: 

□ the drawinge, eheeta: 

5. □ This report has been eetablished as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(e)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
r^oft.) 

6. Additional observations, if necessary: 
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V. Reasoned Statement under Aalcle 35(2} with regard to novelty, inventive step or induetrial applioablHty: 
eltationc and explanatlone aupporting eueh atatement 



1. Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicabiliiy (lA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



1-57 

1-57 
1-57 



2« Citations and explanations 
see separate sheet 
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R? Item V 

Reasoned statement under Article 35(2) with regard to novelty, Inventive step or 
Industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1: U8-A-5486459 
D2: EP-A-n 38777 
D3: US-A-5739004 



5.1 The subject-matter of ciaim 1 ie novel (Art. 33 (2) POT) in view of the documents 
available to the examiner. 

Dl (of. ex. 1 and col. 14, lines 7-13) discloses a sterilization Indicator comprising 
enzymes immobilized on a cellulosic disc (can be seen as a "first filler") and freeze 
dried. The disc is Inserted into a vial and covered with mineral oil. A heat resistant 
sponge stopper Is used to hold the mineral oil and disc in place in the vial. 
D2 (cf. [40-42, 58, 62-63], ex. 1 and claims) discloses a temperature history 
indicator, partlculariy intended for the monitoring of storage conditions and the 
temperature range (thermal impact) of O-BCC. preferably S-SS^C. Example 1 
discloses an embodiment where the enzyme is dripped onto a non-woven fabric, 
freeze dried (solid, dehydrated mix) and incorporated into a polypropylene film - a 
blister paclcing type container - and a hemietic sealing barrier that prevents the 
entry of moisture into the container. 

D3 (cf, ex. 12, ex. 1, col. 7, lines 19 - col, 8, line 42) discloses inter alia 
immobilised, absorbed, entrapped and encapsulated enzymes for the use in 
sterilisation indicators. The example 12 (that refers to ex. 1 for some features) 
discloses a vial with a dried enzyme/Sephadex mixture (solid dehydrated mix), 
covered by a Thinsulate (reg. TM) bam'er. 

The Indicator devices of Dl and D3 differ in that they do not involve hermetically 
sealed containers. Both disclose semi-penneable barriers (mineral oil In Dl and 
Thinsulate (reg. TM) In D3. Dl and D3 also do not explicitly disclose a water 
content of the dehydrated mix (enzyme and filler) of below 0.6% by weight. 
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D2 (cf. 140-42, 58, 62-63], ex. 1 and claims) differs in that tine water content of the 
dehydrated mix (enzyme and filler) Is not given. Freeze drying (as In example 1) 
does not necessarily Imply a water content of below 0.6% by weight. 



5.2 For the purpose of examining the Inventive step of claim 1 . Ol can. be regarded 
as the closest prior art. 

The problem to be solved by the present application lies In the provision of an 
improved en2yme>based monitoring device for monitoring the thermal impact of 
themnai processing on an object under sterilisation or pasteurisation conditions. 

The solution over D1 found in claim 1 of the present application is the use of a 
hermetically sealed container and a dehydrated mix containing the enzyme. The 
sealing should prevent the entry of moisture into the container so as to assure that 
the dehydrated mix does not exceed a moisture content of 0.6% by weight. This 
leads to an improved device • as described in the application on p. 17, lines 6-23. 

There is no indication in the prior art for a person skilled in the art to modify D1 to 
anive at the present invention. D2 discloses a henneticaily sealed device, 
however the device is intended for monitoring storage conditions (i.e. less hansh 
heat conditions). The temperature range of use merely overlaps at the end point 
of 80'C, whereby the actual (preferred) working range in D2 Is 5-65^0. 

Therefore the subject-matter of claim 1 can be considered inventive according to 
Art. 33 (3) PCT. 



5.S The same applies mutatis mutandis to the subject-matter of claims 23 and 50. 
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- 1;. An 'enzyme*based monitoring device for monitoring the themial 4mpact of 
thermal processing on an object within a temperature range from 80**C to 
5 160^C| said device comprising a container containing at least one enzyme 
and at least one barrier, characterized in that: 

- said container is a hermeticaiiy sealed container, and 

- said container encloses a solid dehydrated mix comprising said at least 
one enzyme and at least one first filler, wherein the water content of said 

10 dehydrated mix is below 0.6 by weight, hermetic sealing of the 

^-"^ ' * hermetically sealed container being obtained by means of said at leaat one 
bamer In order to prevent entry of moisture Into said container . 

2. An enzyme-based monitoring device according to claim 1, characterized in 
15 that said at least one enzyme represents between 0,001 end 10% by weight, 

of the solid dehydrated mix enclosed in said hemieticaliy sealed container. 

3. An enzyme-based monitoring device according to claim 1 or claim 2, 
characterized in that said at least one first filler represents between 90 and 

20 99.999 % by weight of the solid dehydrated mix enclosed In said hermeticaiiy 
sealed container. 

4. An enzyme-based monitoring device according to any of claims 1 to 3, 
characterized in that said at least one first filler is a non-porous filler. 

25 

5. An enzyme-based monitoring device according to any of claims 1 to 4, 
characterized in that said at least one first filler is an inorganic filler. 

6. An enzyme-based monitoring device according to any of claims 1 to 5, 
30 characterized in that said at least one first filler is selected frem the group 

consisting of glass beads, metal beads and silica beads. 
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7. An enzyme-based monitoring device according to any of claims 1 to 6, 
characterized in that said- at -least -one ftrst^iJIer is an organic filler. 

8. An enzyme-based monitoring device according to any of claims 1 to 7, 
characterized in that said at least one first filler consists of polymer beads. 

9. An enzyme-based monliorlno device according to any of claims 1 to 8, 
characterized In that said first filler consists of beads with an average size 
below about 0.3 mm. 



10. An enzyme-based monitoring device according to any of daims 1 to 9, 
characterized in that eaid solid dehydrated mix further comprises at least one 
second filler. 

11. An enzyme-based monitoring device according to claim 10, characterized in 
that said at least one second filler represents up to 10 %, preferably up to 5%, 
by weight of the solid dehydrated mix enclosed in said hermetically sealed 
container. 

12. An enzyme-baeed monitoring device according to claim 10 or daim 11, 
characterized In that said at least one second filler is a water-soluble filler. 

13. An enzyme-based monitoring device according to any of dalms 10 to 12, 
characterized In that said at least one second filler is an organic filler. 

14. An enzyme-based monitoring device accprding to any of dajms 10 to 13. 
characterized in that said at least one second filler is selected from the group 
consisting of poiyols and carbohydrates. 
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15. An enzyme-based monitoring device according to any of claims 10 to 12, 
characterized in that eaid at least one second filler is an inorganic filler. 

16. An enzyme-based monitoring device according to claim 15. characterized in 
5 that said at least one second filler Is selected from the group consisting of 

alkali and alkaline*earth metal salts. 

17. An enzyme-based monitoring device according to any of claims 1 to 16. 
characterized in that said at least one enzyme Is from bacterial, vegetal, 

10 animal or fungal origin. 

18. An enzyme-based monitoring device according to any of claims 1 to 17. 
characterized in that said at least one enzyme is a bacterial a-amylase. 

IS 19. An enzyme-based monitoring device according to any of claims 1 to 17. 
characterized in that said at least one enzyme Is a pectin methyl esterase. 

20. An enzyme-based monitoring device according to any of claims 1 to 19, 
characterized in that the amount of said at least one enzyme in said device is 

20 below about 3 mg* 

21. An enzyme-based monitoring device according to any of claims 1 to 20. 
characterized In that said hermetically sealed container is made from one or 
more moisture-Impermeable materials selected from the group consisting of 

25 glass, silica, metals and polymers. 

*22. An enzyme-based monitoring device according to ^r^.of claims l.to 21. 
characterized In that said hermetically sealed container is made from one or 
more layers. 

30 
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23. Use of a solid dehydrated mix comprising at least one enzyme and at least 
one first filler, wherein the water content of said dehydrated mix is below 0.6% 
by weight, as a bio-integrator tor monltorinQ the thermal processing of an 
object within a temperature range from 80°C to 1 eCC. 

24. Use according to claim 23, wherein said object is in e particulate form. 

25. Use according to claim 23 or claim 24, wherein said object ie human or animal 
food. 



10 



26. Use according to claim 23, wherein said object is a medical tool .or device. 



27. Use according to claim 23, wherein said object Is a pharmaceutical compo- 
sition in the form of a liquid, syrup, cream or paste. 

15 

2d. Use according to any of claims 23 to 27, wherein monitoring is based on 
residual ena^atic activity after said thermal processing. 

29. Use according to any of claims 23 to 28, in the form of a process step in a 
20 pasteurization or sterilization process. 

30. Use according to any of claims 23 to 29, wherein said at least one enzyme 
represents between 0.001 and 10% by weight, of said solid dehydrated mix 

25 31 . Use according to any of claims 23 to 30, wherein said at least one first filler 
represents between 90 and 99.999 % by weight or said solid dehydrated mix. 

■ -V *^ , Iff, * • 

32. Use according to any of daime 23 to 31, wherein said at least one first filler Is 
a non-porous filler. 

30 
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33. Use according to any of claims 23 to 32, wherein said at least one first filler Is 
an inorganic filler. 



34. Use according to any of claims 23 to 33, wherein said at least one first filler is 



35. Use according to any of claims 23 to 32. wherein said at least one first filler ie 
an organic filler. 

10 

36. Use according to any of claims 23 to 32. wherein said at least one first filler 
consists of polymer beads. 

37. Use according to any of claims 23 to 36, wherein said first filler consists of 
15 beads with an average size below about 0.3 mm. 

38. Use according to any of claims 23 to 37. wherein said solid dehydrated mix 
further comprises at least one second filler. 

20 39. Use according to claim 38, wherein said at least one second filler represents 
up to 10 %. preferably up to 5%, by weight of said solid dehydrated mix. 

40. Use according to claim 38 or daim 30, wherein said at least one second filler 
Is a water-soluble filler. 

25 

41 . Use according to any of claims 38 to 40, wherein said at least one second 
: filler is an organic filler. 

42. Use according to any of claims 36 to 41. wherein said at least one second 
30 filler is selected from the group consisting of polyois and carbohydrates. 



5 



selected from the group consisting of glass beads, metal beads end silica 
beads. 
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43. Use according to any of claims 38 to 40, wherein said at least one second 
filler is an inorganic filler. 

44. Use according to any of claims 38 to 40. wherein said at least one second 
filler is selected from the group consisting of alkali and alkaline-earth metal 



45. Use according to any of claims 23 to 44, wherein said at least one enzyme la 



46. Use eccording to any of da'mrie 23to 45, wherein said at least one enzyme is 
a becteriel a-amylaso. 

47. Uee according to any of claims 23 to 45. wherein said at least one enzyme is 
a peain methyl esterase. 

48. Use according to any of claims 23 to 47, wherein the amount of said at least 
one enzyme in the solid dehydrated mix is below about 3 mg. 

49. Use eccording to any of claims 23 to 48. wherein said solid dehydrated mix is 
enclosed in a hermetically sealed container. 

50. A method of monitoring the themrial Impact of thermal processing on an object 
by means of an enzyme-based monitoring device, said device comprising a 
container containing at least one enzyme and at least one barrier, said 
method comprising the steps of: 

(a) placing seid enzyme-based monitoring device in contact with said object or 
in the neighbourhood of said object; 

(b) exposing said object and said enzyme-based monitoring device to thermal 
processing at a temperature within a range from 80"C to 160*C for 



salts. 



firom bacteriat, vegetal, animal or fungal origin. 
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sufficient time for degrading a substantial portion of said at least one 
enzyme without breaking said at least one barrier of said container; 

(c) removing said container from contact with said object or- from the 
neighbourhood of said object after completion of step (b): 

5 characterised In that : 

- said container is a hermetically sealed container, 

- said container encloses a solid dehydrated mbc comprising said at least 
one enzyme and at least one first filler, wherein the water content of said 
dehydrated mix is below 0.6% by weighti hermetic sealing of the 

10 hermetically sealed container being obtained by meene of eaid at least one 

' " bam'er in order to prevent entry of moisture into said -container during 
thermal processing of said object, and 

- said method further comprises the steps of: 

(d) opening said hermetically sealed container and obtaining a sample of the 
15 at least one enryme from said hermetically sealed container; 

(e) measuring the rediduel activity of said at least one enzyme in the obtained 
sample, and 

(f) using the measured residual activity as a means to quantify the thermal 
impact of the thermal processing of step (b) on one or more given target 

20 attributes of said object. 



51. A method of monitoring the thermal impact of thermal processing on an object 
according to claim 50, characterized tn that : 

- in. step (d), a eemple of seid at leest one enzyme encloaed in said 
25 hermetically sealed container is obtained in the form of an enzyme solution 

by solubilizing in or more solvents the fraction of said solid dehydrated mix 
. . comprising said at least one enzyme, and 

* In step (e) said enzyme solution is put into contact with a substrate for said 
at least one enzyme, resulting in a product, and measuring the residual 
30 activity of said at least one enzyme Is effected Dy quantifying the rata of 

formation of said product. 
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52. A method of monitoring the themnal impact of thermal processing on an object 
according to claim 50 or claim 51, characterized in that said given target 
attribute of said object being quantified in step (f) is a chemical, physical, 

S organoleptic or mlcrobloloolcal property of said object. 

53. A method of monitoririg the Ihemial impact x>f . thermal .processing on an object 
according to any of claims 50 to 52» wherein said object is human or animal 
food. 

10 

54. A method of monitoring the themrtal impact of thermal proceesing on an object 
according to any of claims 50 to 52, wherein said object is a medical tool or 
device. 

15 55. A method of monitoring the thermal impact of thermal processing on an object 
according to any of claims 50 to 52, wherein said object is a pharmaceutical 
composition In the form of a liquidi syrup, cream or paste. 

56. A method of monitoring the thermal impact of thermal processing on an object 
20 according to any of claims 50 to 55, wherein said thermal processing is part of 

a pasteurization or sterilization process. 

57. A method of monitoring the thermal impact of thermal processing on an object 
according to any of claims 50 to 56, wherein said at least one enzyme 

25 represents between 0.001 and 10% by weight, of said solid dehydrated mix. 



30 
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